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(54) Antl-tip assembly for power wheelchair 

(57) A power wheelchair includes an anti-tip assem- 
biy extending from the frame. The anti-tip assembly in- 
cludes a plate (44) secured to the frame via a dampen- 
ing mechanism (46). A first arm (52) extends from the 
plate (44) and is mounted thereto tor a limited amount 
of relative rhovement A ground engaging wheel (72) 
disposed on a distal end of the arm (52) is urged toward 
the ground surface by a biasing spring (66) interposed 
between the arm (52) and the plate (44). As the wheel- 
chair begins to tip, anti-tip or resistive forces are gener- 
ated initially by the biasing spring (68). This resisting 
force continues in a linear fashion until relative move- 
ment between the arm (52) and the plate (44) ceases. 
Thereafter, further resistive forces are provided by the 
dampener (46) as movement of the plate (44) toward 
the frame is resisted in a linear fashion by the dampener 
(46). 
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Description 



[0001] The Invention relates to an anti-tip assembly 
for power wheelchairs In which a pair of drive wheels 
are operatlvely driven by one or nx>re motors powered 
by an onboard battery assembly. Ahhough the invention 
IS particularty described wrth reference to a power 
wheelchair, it may also find application in related envl- 
ronmenls such as scooters or the like. 
[0002] Power drive wheelchairs incorporating an anti- 
tip assembly are well known In the art. For example our 
U.S A Patent No. 5,575,348, is representative oif an 
earlier generation and shows and describes a spring 
dampener secured at one end to a frame and at an op- 
. posite end to an anli-tlp assembly. The anti-tip assembly 
extends from an ami that also supports the drive motor 
so that the dampener acts as both a suspension for the 
wheelchair, as well as a portion of the anti-tip assembly 
that effectrvety resists tipping forces imposed by initial 
acceleration of the wheelchair 
I0003J In an effort to improve upon this commercially 
successful arrangement, and isolate the antl-tip assem- 
bly from the suspension during most tipping action, con- 
sideration is given to providing a separate anti-tip force 
resistance and using the dampener only through a latter 
part of a tipping acton, if necessaiy. Because the anti- 
tip assembly is always connected through the suspen- 
sion mechanism in the prior arrangement, there may be 
situations where the anti-tip mechanism of the prior ar- 
rangement lifts the drive wheels off the ground. The 
wheelchair could be stuck untU the obstacle is over- 
come. 

[0004] Simultaneously, It is desired to use as much of 
the structure of the commercially successful version as 
possible. This, of course, reduces inventory, and also 
provides for easy modification of an existing design. 
[0005] Consequently, it has been considered desira- 
ble to develop a new and improved anti-tip assembly for 
a power wheelchair that can overcome the noted prob- 
lems and achieve these various objectives. 
[OOOq According to one aspect of the invention there 
is provided a wheelchair comprising: 

a frame; 

first and second drive wheels operably mounted to 
the iramo; 

at least one driven wheel operably mounted to the 
frdme; 

at least one nrwtor to power the first and second 
drive wheels; 

a seat received on the frame; " ' " " 
an anti-tip assembly having a plate extending from 
the frame and an arm extending from the plate hav- 
ing an end with a smooth surface to engage the 
ground surface, first and second pins extending 
from ttie arm and received in corresponding first 
and second sbts in the plate for respective non-par- 
allel movement in the slots, and a biasing member 
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having a first end secured to tiie plate and a second 
end operatlvely engaging tiie arm for opposing tip- 
ping forces imposed on the wheelchair. 

POOT] According to another aspect of ttie Invention 
there is provided a power wh.eetehair corr^rising: 

a frame; 

a drive assembly mounted on the frame; 
a pair of drive wheels rotatably mounted to the 
frame and operably connected to the drive assem- 
bly; 

at least one driven wheel mounted to the frame; 
a seat secured to the frame to receive a user; 
an anti-tip assembly extending from Uie frame and 
Including a plate secured to the frame via a damp- 
ening mechanism, a first arm extending from the 
plate and mounted thereto for a limited amount of 
nrwvement relative thereto, a ground engaging 
wheel disposed on a distal end of the first arm. a 
biasing member inierposed between the first arm 
and tile plate for urging tiie ground engaging wheel 
toward the ground surface, whereby initial anti-tip 
forces are provkied by the biasing member until the 
first arm completes Hs travel relative to the plate and 
then the anti4ip forces are provided by the damp- 
ening me^ianism. 

[0008] According to a further aspect of the invention 
tiiere is provided an anti-tip assembly for a power wheel- 
chair, wherein tiie wheelchair includes drive wheels 
powered by a drive mechanism mounted on the frame, 
and first and second driven wheels rotatably connected 
to tile frame that supports a seat, ttie antHip assembly 
comprising: 

a plate secured to the frame via a dampening mech- 
anism, a first amn mounted to tiie plate for limited 
relative movement, a smoothly cun^ed. ground en- 
gaging surface disposed on a distal end of ttie first 
arm. a biasing member interposed between ttie first 
arm and ttie plate to urge the smoottily curved sur- 
face toward ttie ground, whereby Inmal anti-tip forc- 
es are provided by ttie biasing member until the first 
arm completes its travel relative to the plate and 
ttien ttie anti-tip forces are provided by tiie damp- 
ening mechanism.. 
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[0009] Thus a power wheetohair may include first and 
second-drive wheels-secured lo a frame and powered 
by a motor. An anti-tjp assembly includes a plate extend- 
ing from tile frame and an ami extending from ttie plate 
for relative movement thereto. A ground engaging sur- 
face is defined at a distal end of the amfi and is urged 
toward ttie ground surface by a biasing member con- 
nected at one end to the plate, and at ttio other end to 
an intennediate portion of the arm. Thus, initial anti-tip 
forces are provided by ttie biasing member resisting 
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movement of the amn relative to the plate, and 8ubse> 
quently by the dampener when the relative movement 
between the arm and the plate has ceased. 
[001 0] Preferably, a pair of diverging slots are provid- 
ed in the plate to allow a rotational and translatbnal s 
movement of the arm relative to the ptate. Once pins 
associated with the arms engage opposite or upper 
ends of the slots, the anti-tip forces are then generated 
by the dampener. 

[0011] Advantageously, a smooth surface on the dis- io 
tal end of the am Is provided by a rotating wheel 
[0012] Advantages that can be gained include a sim- 
plified structure that provides effective antMip forces 
and an improved anti-tip assembly achieved by modify- 
ing an existing structure. is 
[001 3] The invention is diagrammatlcaily illustrated by 
way of example in the accompanying drawings, in 
which:- 

[0014] Rgure 1 is a perspective view of a prior art 
power wheebhair of the kind under consideration. so 
[001 S] Figure 2 is an elevational view of a power 
wheelchair incorporating the new anti-tip assembly and 
with selected features of the power wheelchair removed 
for ease of illustration. 

[001 6] Figure 3 Is an enlarged view of the new anti- 2S 
tip assembly. 

[0017] Figure 4 is a perspective view of the new anti- 
tip assembly. 

[001 8] Figure 5 is a graphical representation of resis- 
tive forces generated by the new anti-tip assembly. so 
[0019] Referring now to the drawings wherein the 
showings are for the purposes of iDustratIng the pre- 
ferred embodiment of the invention only and not for pur- 
poses of limiting the invention, the Rgures show a power 
wheelchair A of the type shown and described in our U. 35 
SA Patent No. 5,575,348. More particularty. the wheel- 
chair A includes a frame 10, such as a conventional H- 
shaped frame defined by a pair of longitudinal frame 
merribers that extend fore and aft and an interconnect- 
ing cross-frame member. Secured to the frame is a drive 40 
assembly that includes a pair of motors 12a. 12b. The 
motors are powered by an on-board battery 14. A seat 
defined by seat portion 16 and a seat back 16 is also 
mounted to the frame. The seat may adopt a number of 
different configurations, including a non-adjustable <s 
standard seat, a tilt and/or recline seat, a van style seat, 
or a customized cushion mounted on a rigid seat pan 
that may include pelvic, head, or thigh pads/bolsters as 
desired by the user. 

[0020] Preferably mounted on one of the arm rests so 
20a,2ab is a motor controller such as a joystick control- 
ler 22. As is well known in the art, movement of the joy- 
stick in fonvard. reanward, leftward and rightward direc- 
tions selectively powers the drive wheels, here shown 
as enlarged drive rear drive wheels 30, for desired steer- 55 
ing of the wheelchair. Typically, a pair of driven wheels 
such as the Illustrated small diameter front wheels 32 
are provided on the chair. The front wheels are caster 



mounted 34 at front end portbns of the longitudinal 
frame members, allowing the front wheels to rotate 
about respective vertical axes. 
[0021] Although not shown or described herein for 
purposes of brevity, it will be understood that still other 
customized features may be incorporated into the power 
wheelchair, such as front riggings, footplates, leg rests, 
etc., without departing from the scope and intent of the 
present invention. 

[0022] For purposes of consistency, like reference nu- 
merals will be used In Figures 2-4 to refer to like ele- 
ments already described with regard to the power 
wheelchair of Rgure 1 . Likewise, new elements will be 
described by new numerals. Shown in Figure 2. an elon- 
gate arm 40 is prvotally secured by a pin 42 at a first end 
to an intermed'ate regbn of the'frame. On a second or 
distal end of the elongate arm 40, is provided a plate 44, 
which is preferably defined by U-shaped channel struc- 
ture that includes a pair of parallel plates disposed on 
opposite sides of a dampener 46. The dampener AS is 
secured at a first end 48 to one end of the frame, pref- 
erably an end of the frame opposite the frame end where 
the driven wheels 32 are mounted. A second end 50 of 
the dampener is secured to the plate 44. 6ince the drive 
motors and driven wheels all are secured to the elongate 
arm 40. it will be appreciated that the dampener 46 also 
acts as a suspension shock absorber for the wheelchair. 
[0023] With continued reference to Figure 2 and ad- 
ditional reference to Figure 3, a rigid metat arm 52 is 
mounted for limited movement relative to the plate 44. 
in the preferred arrangement, the arm is a U-shaped 
configuration (Figure 4). The arm is received between 
the parallel portions of the plate 44 tor limited movement 
relative to the ptate. The movement is defined by a pair 
of slots 54, 56 formed In the parallel plate portions. Each 
slot 54. 56 recervss a pin 64,66, respectively, and the 
pins also extend through tower and upper portions of the 
arm. respectively. As will be appreciated, the pins 64,66 
can move within the sksts. and are shown in their normal 
at-rest position in Figure 3. This at-rest positte)n is a re- 
sult of the force imposed by a biasing member SB that 
forms another key portion of the anti-tip assembly. The 
biasing member 68, illustrated in the preferred embod- 
iment as a coil spring 68, is secured at a first end about 
a pin 70 to the frame. The pin 70 does not nnove relative 
to the frame so that the first or tower end of the spring 
66 is fixed thereto. A second end of the spring is re- 
ceived about the pin 64 received in the groove 54 in the 
plate. Since the pin 64 is engaged In the arm 52. the 
spring 68 urges the arm toward its downward, counter- 
clockwise position shown in Figure 3. There, the pin 66 
is disposed against a lower end of the stot 56 while the 
pin 64 is likewise engaging a bwer end of the slot 54. 
[0Q24] Mounted on a distal end of the arm is a smooth- 
ly curved, ground-engaging suriace defined by the pe- 
ripheral surface of a rotating wheel 72. The wheel 72 
has an axis 74 at an end of the first arm 52 and can 
engage the ground surface when the wheelchair begins 
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to tip. • 

[0025J Referring again to Figure 2. initiaJ resistive or 
anti-tip forces are provided by the biasing spring 68. 
That is, the wheel engages the ground surface and the 
movement of the first ami is dictated by the movement 
of the pins (54.56) in the associated slots (64,66). In es- 
sence, the wheel 72 moves upwardly and toward the left 
as viewed In Rgures 2 and 3. this movement being re- 
sisted by the linear force imposed by the spring 68. Dur- 
ing this relative movement of the first am 52 relative to 
the plate 44, it Is only the biasing spring 68 which op- 
* poses the tipping actbn of the wheelchair. 
[0026] Ultimately, the pin 64 reaches the opposlle'or 
upper end of the associated slot 54. Ukewise. the pin 
66 reaches the opposite or upper end of the slot 66. 
When this occurs, further movement of the first arm 52 
relative to the plate 44 in this direction is precluded. 
Thus, if tipping motton is still occurring, the antl-tipping 
forces are then generated by the dampener 46 that ex- 
tends between the plate 44 and the frame 10. Again, 
this provides a linear antMlp force that is associated vi^ 
the dampener 46. 

[0027] These resisting forces are generally illustrated 
in the graph of Figure 5. The spring 68 has an initial 
preload so that until the tipping forces reach this preload, 
no antl-lipping or resisting forces are provided. There- 
after, the first arm 52 begins to move relative to the plate 
44 and is resisted by the spring force 68. This is repre- 
sented by portion 80 of the cun/e. It will be appreciated 
that a different spring having a different spring rate coyld 
be is substituted if desired, thus, even though the re- 
sisting force will stin be linear, it wiU be defined by a dif- 
ferent spring rate or constant associated with the new 
spring. 

[0028] Once the first arm 52 has completed its move- 
mem relative to the plate, the dampener 46 then takes 
over. This changeover is represented at point 82 on the 
graph. The increase in the resisting force lor a small 
amount of change in vertical displacement is then rep- 
resented by the portfon 84 in the graph. This is associ- 
ated with the resisting force provWed by the dampener 
46. 

[0029] Still another adjustment that may be made is 
represented by a slot 90 in the plate 52. The stot 90 is 
parallel to the slot 54 but is located closer to the stot 56 
in the plate. By inserting the pin 64 in the slot 90. the 
movement of the arm 52 will be altered. The operation 
of the anti-tip assembly, though, is substantially as de- 
scribed above and allows the wheetehair to overcome 
small obstacles because d the ami 52 that is movable 
relativetothesuspenslon assembly. ' " 
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Claims 

1. A wheelchair comprising: 
a frame (10); 



ss 



first and second drive wheels (30) operably 
mounted to the frame; 

at least one driven wheel (30) operably mount- 
ed to the frame (10); 

at least one motor (I2a.12b) to power the first 
ar)d second drive wheels; 
a seat (16.18) received on the frame (10); 
an anti-tip assembly having a plate (44) extend- 
ing from the frame (1 0) and an arm (52) extend- 
ing from the plate (44) having an end with a 
smooth surface (72) to engage the ground sur- 
face, first and second pins (64.66) extending 
from the arm (52) and received in con-espond- 
ing first and second slots (54.56) in the plate 
(44) for respective non-parallel movement in 
the slots (54,56). and a biasing member (68) 
having a first end secured to the plate (52) and 
a second end operatlvety engaging the arm 
(52) for opposing tipping forces imposed on the 
. vtfieebhair. 

A wheelchair according to claim 1 , further compris- 
ing a dampener (46) secured at one end to the 
frame (1 0) and at a second end to the plate (44) for 
further dampening movement of the anti-tip assem- 
bly once the pins (64.66) engage ends of the corre- 
sponding stots. 

A wheetehair according to claim 1, wherein the 
smooth surface is defined by a rounded surface (72) 
that engages the ground surface. 

A wheelchair according to claim 3, wherein the 
rounded surface is defined on a wheel (72) that is 
mounted for rotation relative to the arm. 

A wheelchair according to claim 1, wherein the bi- 
asing member (68) Is secured to the arm (52) via 
one (64) of the pins. 

A wheelchair according to claim 1, wherein the bi- 
asing member (68) urges the smooth surface (72) 
toward the ground surface. 

Awheetehalraccording to claim 1. wherein the slots 
(54,56) In the plate allow rotattenal and translational 
movement of the arm (52) relative to the plate (44) 
h response to tipping forces Imposed on the wheel- 
chair. 

A power wheelchair comprising: 
a frame (10); 

a drive assembly (12a,12b) mounted on the 
frame (10); • 

a pair of drive wheels (30) rotatably mounted to 
the frame (10) and operably connected to the 
drive assembly (12a,12b); 
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at least one driven wheel (32) mounted to the 
frame (10): 

a seat (16,18) secured to the frame (10) to re- 
ceive a user; 

an anti-tip assembly extending from the frame 5 
and including a plate (44) secured to the frame 
(10) via a dampening mechanism (46), a first 
arm (52) extending from the p^te (44) and 
mounted thereto for a limited amount of move- 
ment relative thereto, a ground engaging wheel io 
(72) disposed on a dIstaF end of the first anm 
(52). a biasing member (68) interposed be-, 
tween the first arm (52) and the ptate (44) for 
urging the ground engaging wheel (72) toward 
the ground surface, .whereby initial anti-tip fore- is 
es are provided by the bteing member (68) un- 
til the first arm (52) completes its travel relative 
to the plate (44) and then the antHfp forces are 
provided by the dampening mechanism (46). 

20 

9. A power wheelchair according to claim 8, wherein 
first and second pins (54,55) extend from the first 
arm (52) and are received in corresponding first and 
second slots (64, 66) in the ptate (44) for movement 
between opposite ends of the slots (54,56). 2S 

10. A power wheelchair according to claim 9, wherein 
the slots (54,56) are disposed in angular relation rel- 
ative to one another so that the pins (64.65) travel 

in non-parallel paths. 30 

11. A power wheelchair according to claim 9, wherein 
the biasing member (66) is secured to one (64) of 
the pins to urge the wheel (72) toward the ground 
surface. 3S 



member (66) Interposed between the first arm (52) 
and the plate (44) to urge the smoothly curved sur- 
face (72) toward the ground, whereby initial anti-tip 
forces are provided by the biasing member (68) until 
the first arm (52) completes its travel relative to the 
plate (44) and then the anti-tip forces are provided 
by the dampening mechanism (46). 

1 5. A power wheelchair according to claim 1 4, wherein 
first and second pins (64,66) extend from the first 
arm (52) and are' received In corresponding first and 
second slots (54.56) in the plate (44) for movement 
between opposite ends of the slots (54,56). 

16. A power wheelchair according to claim 14, wherein 
the smoothly curved surface is a wheel (72) mount- 
ed for rotaition relative to the first arm (52). ^ 

1 7. A power wheelchair according to claim 1 4, wherein 
the biasing member (68) and the dampening rtiech- 
anism (46) provide distinct linear Increases In the 
resisting force as the displacement of the antl4tp as- 
sembly increases. 



12. A power wheelchair according to claim 8, wherein 
the ground engaging wheel (72) is mounted for ro- 
tation relative to the first arm (52). 

40 

13. A power wheelchair according to claim 8, wherein 
the biasing member (66) and the dampening mech- 
anism (46) provide distinct linear Increases in the 
resisting force as the displacement of the anti-tlpas- 
sembly increases. 45 

1 4. An anti-tip assembly for a power wheelchair, where- 
in the wheelchair includes drive wheels (30) pow- 
ered by a drive mechanism (12a, 12b) mounted on 

the frame (10), and first and second driven wheels so 
(32) rotatably connected to the frame (1 0) that sup- 
ports a seat (16,18), the anti-tip assembly compris- 

a plate (44) secured to the frame (10) via a 
dampening mechanism (46), a first ann (52) mount- ss 
ed to the plate (44) for limiled relative movement, a 
smoothly curved, ground engaging surface (72) dis- 
posed on a distal end of the first arm (52), a biasing 
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